The Tinguiririca Fauna of the Andean Main Range of central Chile is remarkable for its abundant and diverse archaeohyracids. This study recognizes four relatively large-bodied species from the Tinguiririca Fauna, two of which are new. Together with two previously described small-bodied forms, the total of six species makes the archaeohyracid assemblage from Tinguiririca the most diverse known, representing the co-occurrence of at least 40% of all archaeohyracid species in a single fauna. The two new archaeohyracids are referred to Archaeotypotherium (A. tinguiriricaense and A. pattersoni), for which a revised diagnosis also is presented. The revision synonymizes the Argentine taxa Archaeohyrax propheticus, Archaeotypotherium transitum, and Archaeohyrax (''Bryanpattersonia'') nesodontoides under Archaeotypotherium propheticus (new combination). Four specimens from central Chile, including three mandibular fragments and one partial upper dental series, are referred to the two existing species of Pseudhyrax. The upper dental series is one of the best examples known for the taxon, and is referred to Pseudhyrax cf. P. eutrachytheroides. Based on a metric study of Pseudhyrax specimens from Argentina, one of the Chilean mandibles is referred to Pseudhyrax eutrachytheroides, one to Pseudhyrax strangulatus, and a third to Pseudhyrax sp. indet. Analysis of a large sample of Archaeohyrax specimens from Salla, Bolivia, provides the basis for interpreting wear-related metric variation in archaeohyracid tooth dimensions. It demonstrates that most cheek teeth decrease in length and increase in width through increasing wear, although upper and lower third molars are exceptions. Owing to the dramatic metric and morphologic differences between worn and unworn archaeohyracid teeth, care should be taken when interpreting the systematic significance of metric differences among specimens of different wear states. A preliminary phylogenetic analysis suggests that taxa traditionally included in the Archaeohyracidae do not form a monophyletic group exclusive of Hegetotheriidae and that a comprehensive review of the names associated with major clades of typothere notoungulates is needed.
Introduction
Despite the rich Cenozoic record of South American fossil mammals, significant gaps punctuate the sequence of South American Land Mammal ''Ages'' (SALMAs; Flynn & Swisher, 1995) . Until recently, faunas between the well-known Mustersan (late Eocene) and Deseadan (mid-to late Oligocene) SALMAs were not known or recognized as such (Wyss et al., , 1994 . In 1988, a small prospecting team from our research group (see Novacek, 2002 ) discovered the first specimens of a diverse fossil assemblage in central Chile, later known as the Tinguiririca Fauna (Novacek et al., 1989; Wyss et al., 1990 Wyss et al., , 1994 Wyss et al., , 1996 Charrier et al., 1990 Charrier et al., , 1996 Flynn et al., 1991 Flynn et al., , 2003 Wyss, Nor-FIG. 1 . MACN A52-617, holotype of Archaeohyrax patagonicus, left side of skull, viewed as right (adapted from Ameghino, 1897). Scale bar ϭ 1 cm. ell, et al., 1992; . Subsequent studies have revealed that the Tinguiririca Fauna helps fill this long and important late Eocene-early Oligocene gap in the SALMA sequence and provides important evidence regarding the response of South American mammal faunas to the worldwide cooling event and environmental transformation known as the Eocene-Oligocene Transition (Flynn & Wyss, 1998; Flynn et al., in press ). Additionally, it has clarified the interpretation of several other faunas from Argentina that were previously regarded as Mustersan in age or mixtures of separate Casamayoran, Mustersan, and Deseadan faunas (Wyss et al., 1994; Bond et al., 1996; Bond, López, et al., 1997; Bond, Reguero, et al., 1997; Reguero, 1998; Hitz et al., 2000; Reguero et al., 2003) .
We have presented robust evidence elsewhere that the Tinguiririca Fauna from Chile represents a new SALMA (e.g., Wyss et al., 1990 Wyss et al., , 1994 . This biochronologic interval was informally referred to as New SAL-MA (''Tinguirirican'') in the SALMA chronology of Flynn and Swisher (1995) and is named and defined formally as a new SALMA, the Tinguirirican, in Flynn et al. (2003) . The stratotype sequence for this SALMA assemblage is a composite section representing the basal Abanico (ϭCoya-Machalí) Formation near Termas del Flaco, in the upper Río Tinguiririca valley, Chile Flynn et al., 2003) , with correlative assemblages in Argentina, including those from the ''Astraponotéen plus supérieur'' (''APS'') of the Gran Barranca, Chubut (see Bond et al., 1996; Bond, Reguero, et al., 1997; Reguero, 1998; Kay et al., 1999; Hitz et al., 2000) . Levels in the stratotype producing the Tinguiririca Fauna have yielded high-precision 40 Ar/ 39 Ar radioisotopic dates, as have underlying nonfossiliferous beds, indicating that the fauna is at least 31.5 Ma in age, spanning a range potentially as large as 31.5-37.5 Ma or more (spanning the Eocene-Oligocene transition). Various lines of evidence suggest that it might be only of very short duration (possibly less than 2 m.y. and entirely earliest Oligocene, ϳ31-33 Ma; Flynn et al., in press.) . Horizons unconformably bracketing the correlative Tinguirirican ''APS'' faunas in the Gran Barranca of Argentina have yielded radioisotopic dates and paleomagnetic stratigraphies, including a K-Ar date of 28.8 Ϯ 0.9 Ma (Marshall et al., 1986) above and 36-38.5 Ma below (Kay et al., 1999 ; see also Swisher, 1995 and Flynn et al., 2003) .
The abundance and diversity of its archaeohyracid assemblage are among the most distinctive features of the Tinguiririca Fauna Wyss et al., 1994; Croft, 1998 Croft, , 2000 Reguero et al., 2003; Flynn et al., 2003) . At least six archaeohyracid species occur at Tinguiririca (40% of all currently recognized archaeohyracid species), the greatest diversity of archaeohyracids known from a single fauna. These six taxa include two new species of Protarchaeohyrax (Reguero et al., 2003) , two new species of Archaeotypotherium (present study), and two previously described species of Pseudhyrax (Simpson, 1967) . Based on the new material from the Tinguiririca Fauna and detailed comparative studies of Argentine specimens, revised diagnoses of both Archaeotypotherium and Pseudhyrax are presented here.
The Archaeohyracidae was named by Ameghino in 1897 and placed in the Hyracoidea, an otherwise Old World group. He based Archaeohyrax, and his taxonomic placement of the group, on the type specimen of Archaeohyrax patagonicus (MACN A52-617), an excellent skull and mandibles from the Deseadan SALMA of Chubut, Argentina ( Fig. 1) . Although Ameghino believed the Archaeohyracidae to be allied with hyraxes, most other early workers (e.g., Sinclair, 1909; Loomis, 1914) recognized that archaeohyracids (and other typotheres) were members of the endemic South American group Notoungulata. George Gaylord Simpson's views on the taxonomic position of the Archaeohyracidae changed during the course of his studies. In his landmark classification of mammals (Simpson, 1945) , he placed the Archaeohyracidae in the Toxodontia (contra Sinclair, 1909) , but later allied them with the hegetotheriids in the Hegetotheria (Simpson, 1967) . Although some studies have suggested that hegetotheriids are more closely related to mesotheriids than to archaeohyracids Croft, 1998) , most recent phylogenetic studies have supported the close relationship between archaeohyracids and hegetotheriids (Cifelli, 1993; Hitz, 1995; Reguero, 1998; Croft, 2000) .
For many years MACN A52-617 (the holotype of Archaeohyrax patagonicus; Fig. 1 ) was the only archaeohyracid skull known. Until this study, it remained the only one figured and described. 1 As exemplified by MACN A52-617, taxa currently included within the Archaeohyracidae are characterized by a complete (3/3, 1/1, 4/4, 3/3) and essentially closed dentition (lacking significant diastemata), with enlarged and procumbent first incisors and an evenly graded cheek tooth series. The skull is low and broad across the orbits and occiput but narrow across the snout. Archaeohyracids are small-to medium-sized mammals; the maximum length of the skull of MACN A52-617 is approximately 15 cm, and Tinguirirican archaeohyracids are estimated to have had body masses between 250 g and 4 kg (Croft, 2000; Flynn et al., 2003) . No postcranial bones definitely attributable to the family Archaeohyracidae have yet been described, although currently unprepared specimens are present in the Tinguiririca Fauna.
Until recently, archaeohyracids have been the subject of very few studies. This has been due primarily to the scarcity of archaeohyracid material, even in many well-sampled faunas. The discovery of the Tinguiririca Fauna has renewed interest in this group of notoungulates Wyss et al., 1994; Reguero, 1993 Reguero, , 1998 Croft, 1998 Croft, , 2000 Reguero & López, 1999; Reguero et al., 2003) , as has continued collecting in the archaeohyracid-rich Deseadan Salla Beds of Bolivia Shockey, 1997; Reguero & Cifelli, 1997) . The present 1 Other skulls are known from both the Tinguiririca Fauna (Tinguirirican SALMA) and Salla, Bolivia (Deseadan SALMA). study strives to clarify some of the taxonomy and nomenclature of the Archaeohyracidae as a basis for future comprehensive studies on the phylogeny, biogeography, biochronology, and paleobiology of the group.
Taxonomic Notes
Most recent phylogenetic analyses suggest that the Archaeohyracidae (as that name is currently employed) represents a paraphyletic assemblage of taxa closely related to hegetotheriids (Cifelli, 1993; Hitz, 1995; Croft, 1998 Croft, , 2000 Reguero, 1999 ; see also the phylogenetic analysis below). However, the relationships among archaeohyracids and hegetotheriids have yet to be rigorously tested. Because the term Archaeohyracidae is familiar to South American paleomammalogists, and because no one has proposed a phylogenetic definition and/or alternative name for the least inclusive clade encompassing these taxa, we use the terms Archaeohyracidae and archaeohyracids in their traditional sense for the purposes of this publication.
Taxonomic names that are potentially invalid due to synonymy (e.g., ''Archaeohyrax concentricus'') are indicated through the use of quotation marks.
Abbreviations
AMNH, American Museum of Natural History, New York; MLP, Museo de La Plata, Argentina; SGOPV, vertebrate paleontology collections, Museo Nacional de Historia Natural, Santiago; MACN, Museo Argentino de Ciencias Naturales, ''Bernardino Rivadavia,'' Buenos Aires; APS, ''Astraponotéen plus supérieur''; CV, coefficient of variation; FA, first occurrence; HI, hypsodonty index (height of unworn tooth/length of tooth); K, potassium; Ar, argon; Ma, megannum; m.y., millions of years; mm, millimeter; cm, centimeter; g, gram; kg, kilogram; SALMA, South American Land Mammal ''Age.'' Upper tooth loci are indicated by uppercase letters (e.g., I1, P2, M1) and lower tooth loci by lowercase letters (e.g., i1, p2, m1); deciduous teeth are indicated by a ''d/D'' preceding the tooth position. (Reguero & Cifelli, 1997) from the Deseadan SALMA deposits at Salla, Bolivia.
Measurements are made to the nearest 0.1 mm. Coefficient of variation (CV) 
Little wear
Mean Ϯ SD Range Range (% of mean) CV (n ϭ 0) - - - - (n ϭ 0) - - - - (n ϭ 0) - - - - (n ϭ 0) - - - - (n ϭ 2) 10.5 Ϯ 0
Tooth Wear and Dental Measurements
The early attainment of hypsodonty (the presence of high-crowned teeth) is one of the most distinctive features of the Archaeohyracidae. Indeed, archaeohyracids are among the-if not the-earliest notoungulates to exhibit this feature, although the Casamayoran Eohyrax is certainly much less hypsodont than later archaeohyracids. Associated with increased hypsodonty is an increasingly dramatic difference in size and shape of the occlusal surface between unworn and heavily worn teeth within a given species; relatively low-crowned archaeohyracids (e.g., Eohyrax) demonstrate this phenomenon only to a minor extent, but extremely hypsodont taxa (e.g., Archaeohyrax) display significant differences between newly erupted and heavily worn teeth. Such wear-related changes make it difficult to accurately describe and diagnose archaeohyracid taxa in the absence of a large sample that includes specimens in varying stages of wear. Unfortunately, archaeohyracids are rare in most faunas, making such extensive collections uncommon. A conspicuous exception is the Deseadan-aged fauna from Salla, Bolivia. In contrast to Deseadan faunas from Patagonia, archaeohyracids are among the most common taxa at Salla Reguero & Cifelli, 1985) , thus permitting studies requiring large sample sizes. Although archaeohyracid specimens are numerous in the Tinguiririca Fauna, the extremely hard matrix has greatly limited the number of specimens that have been prepared and thus are presently available for study. Each of the Tinguirirican taxa described below is represented by only a small number of specimens, and consequently it has not been possible to document wear-related metric and morphologic variation directly. Instead, we apply an estimate of the expected range of variation with wear for individuals within a single species, based on an analysis of the extensive material from Bolivia.
To estimate the amount of dental variation expected within a single Tinguirirican archaeohyracid species, metric changes were investigated using a large sample (71 mandibular and 34 maxillary fragments) of Archaeohyrax sp. nov. (Reguero & Cifelli, 1997) from Salla, Bolivia. Each tooth was measured to the nearest 0.1 mm using digital calipers and was assigned to one of three wear stages: little wear (central fossa not yet isolated), moderate wear (central fossa completely isolated), or heavy wear (central fossa absent; featureless occlusal surface). Although division of tooth wear into a greater number of stages would have been desirable, the morphology of the teeth was such that this could not have been done in an objective way without a more detailed study of the dentition of this undescribed species (currently underway by one of us [M.R.] and R. Cifelli). Moreover, these three categories can be generalized to other archaeohyracids without having to worry about differences in hypsodonty and relative depth of accessory fossettes/fossettids (which could potentially be used to further subdivide wear stages). In addition to individual tooth lengths, molar row lengths were recorded for the Salla Archaeohyrax specimens, as well as for a complementary but smaller sample of Pseudhyrax specimens from Chubut, Argentina. 2 Upper tooth lengths were measured parallel to, and widths perpendicular to, the ectoloph. Lower tooth lengths were measured parallel to, and widths perpendicular to, the long axis of the tooth. It should be noted that since each tooth is scored for wear individually, some mandibular fragments include teeth of all three wear states. Graphical and statistical procedures were performed using Microsoft Excel 4.0 or StatView 4.1 for the Macintosh computer. Table 1 lists univariate statistics for all the molars and the last two premolars. The coefficient of variation (CV) was calculated as CV ϭ 100 ϫ (standard deviation/mean), following Gingerich (1974) . Values for the entire sample, along with wear stage, are given by tooth position.
Several generalizations can be drawn from the data. Disregarding wear, the coefficients of variation for each tooth position are very high for a single population from a single locality. In most cases, CVs decrease when each wear category is considered separately. Therefore, when comparing metric values from different specimens to determine their taxonomic affinity, it is important to compare specimens displaying similar wear. Even when comparing similarly worn teeth, however, significant variation persists. A tooth 20% larger or smaller than the mean is not unusual, and two teeth may vary by as much as 40% in their dimensions (although the large variation in Archaeohyrax sp. nov. may result in part from pooling specimens from different stratigraphic levels within the Salla beds 3 ). This has important implications for the use of these sorts of metric values alone to distinguish archaeohyracid species (see recommendations below).
The data also demonstrate that as teeth undergo wear, they generally become shorter (mesiodistally) and wider (buccolingually). The relationship between tooth wear and tooth shape is most easily seen in bivariate plots of tooth length and width for upper and lower first molars (Fig. 2) . The M1-2 and m1-2 become shorter and broader with increasing wear. Accordingly, in comparing specimens of unequal wear, if the longer one is more worn, it is more likely that these differences reflect taxonomic rather than individual (species or ontogenetic) variation; the reverse is true when the longer tooth is less worn, since it can be inferred that it would shorten with additional wear. Upper and lower third molars do not follow this trend (Fig. 3) ; upper third molars increase in length with wear, and whereas the plot for lower third molars suggests a similar trend may exist, the large amount of overlap among wear categories precludes useful differentiation.
Finally, molar row lengths (M/m1-3) tend to be less variable than individual tooth lengths (Table 2). Archaeohyrax specimens from Salla and specimens of Pseudhyrax from Chubut both have small molar row length CVs (Ͻ10), with nearly all specimens (28 out of 30 Archaeohyrax specimens, all Pseudhyrax specimens) varying within 10% of the mean. Two factors might contribute to this lower variability. One possibility is that measuring tooth-row lengths tends to ''average out'' wear-related size differences between teeth. Specimens with the molars in different wear stages (due to different eruption times) are common, while specimens having either all unworn or entirely heavily worn molars are rare. Thus, comparisons between the extremes of the wear spectrum are much less common for molar rows than for individual teeth. Also, as noted previously, because third molars tend to lengthen with wear, this may offset some of the shortening associated with wear in the more anterior molars. Regardless of the precise cause, this study documents that molar row lengths are less variable than individual tooth lengths and should be used whenever possible in taxonomic studies. This is especially true for more hypsodont archaeohyracids, as suggested by the COMMENTS-Archaeotypotherium transitum was recognized by Roth (1903) on the basis of a maxillary fragment from Cañadón Blanco, in Chubut, Argentina. (For a discussion of this enigmatic locality, see Wyss et al., 1994; Flynn et al., 2003.) Although this taxon was ignored by most subsequent authors, we recognize it here as distinct from all other described archaeohyracids, consistent with Roth's view. Moreover, we consider the various specimens/species previously allocated to Archaeohyrax, Eomorphippus, 4 and Bryanpattersonia as more properly included in Archaeotypotherium. These specimens/species all appear to be conspecific, and the name Archaeotypotherium propheticus has chronologic priority. Given the temporal congruence of the specimens referred to Archaeotypotherium (Wyss et al., 1994; Flynn et al., 2003 ; see also Reguero, 1993 Reguero, , 1998 Bond et al., 1996; Kay et al., 1999; Hitz et al., 2000) , this synonymy is not surprising.
INCLUDED SPECIES-The type, Archaeotypotherium tinguiriricaense (new species, below), and Archaeotypotherium pattersoni (new species, below).
DIAGNOSIS-A member of the Hegetotheria that differs from Hegetotheriidae in the absence of hypselodont (ever-growing) cheek teeth, absence of hypselodont I1, absence of straight lingual face on lower molars, presence of fossettes/fossettids at some stages of wear in upper and lower molars, and presence of significant change in cheek tooth occlusal shape with wear. Differs from Archaeohyrax in its lower-crowned cheek teeth (newly erupted teeth are rooted in Archaeotypotherium, unrooted in Archaeohyrax; HI ϭ 1.75-2.25 in Archaeotypotherium, HI Ͼ 2.5 in Archaeohyrax), relatively larger I1, less triangular upper molars, more elongate central fossae on upper and lower molars, larger lower premolars, more persistent accessory fossettes/fossettids on upper and lower molars, M3 without posterior lobe formed by metastyle, m3 proportionately shorter, and labial sulcus on m3 talonid less pronounced. Differs from Protarchaeohyrax by more persistent accessory fossettes/fossettids on upper and lower molars, absence of lingual sulcus on uppers molars, M3 without posterior lobe formed by metastyle, and much larger size. Differs from Pseudhyrax by higher-crowned cheek teeth (HI ϭ 1.3-1.6 in Pseudhyrax), relatively larger I1, less pronounced paracone and parastyle ridges on upper molars, larger lower premolars, and proportionately longer talonids on lower molars. Differs from the new archaeohyracid taxon from Antofagasta de La Sierra (López, 1997; Reguero & López, 1999) by its much larger size, higher-crowned cheek teeth (HI of Antofagasta form similar to that of Pseudhyrax), longer molar talonids, and more persistent talonid fossettids. Differs from Eohyrax by much higher-crowned cheek teeth (HI Ͻ 1.25 in Eohyrax) and much larger size.
AGE AND DISTRIBUTION-Earliest Oligocene Tinguirirican SALMA of Patagonia and east-central Chile: Abanico (ϭCoya-Machalí) Formation, Chile; Cañadón Blanco, presumably the Sarmiento Formation, Chubut, Argentina (Roth, 1903) ; ''Astraponotéen plus supér-ieur'' (APS) horizon of the Sarmiento Formation at the Gran Barranca south of Lake Colhué Huapi, Chubut, Argentina. Horizons bearing the Chilean Tinguiririca Fauna have yielded two high-precision 40 Ar/ 39 Ar dates near 31.5 Ma (the range of the means and associated errors spanning ϳ31-32 Ma), and they are underlain by a basalt unit whose upper part also was dated at about 31.5 Ϯ 1.0 Ma. Available radioisotopic dates from horizons bracketing Tinguirirican ''APS'' levels in the Gran Barranca of Argentina (Kay et al., 1999) are generally congruent with the geochronologic information from Chile.
Archaeotypotherium propheticus (Ameghino, 1897), new combination (Figures 4-6)
Archaeohyrax propheticus Ameghino, 1897: 435. Archaeohyrax nesodontoides Ameghino, 1901: 361; Simpson, 1967: 113. Archaeohyrax concentricus Ameghino, 1901: 361-362. Eomorphippus rutilatus Ameghino, 1901: 373. Archaeotypotherium transitum Roth, 1903: 22- 23. Bryanpattersonia sp. Simpson, 1967: 115. HOLOTYPE OF ARCHAEOHYRAX PROPHETICUS-MACN A52-618, mandibular symphysis and portion of right horizontal ramus with right i1-2, c, p2-4 and left i2-3, c, p1 (Fig. 4 of Patagonia (see above).
DIAGNOSIS-As for Archaeotypotherium. Differs from A. tinguiriricaense (new taxon, below) in larger size, more persistent fossettes on upper molars, and presence of trigonid and talonid fossettids on lower molars. Differs from A. pattersoni (new taxon, below) in more persistent fossettes on upper molars, presence of trigonid and talonid fossettids, and larger and less quadrangular premolars.
DESCRIPTION-Ameghino (1897) distinguished Archaeohyrax propheticus from Archaeohyrax patagonicus by the presence of p1 and the relatively larger premolars in A. propheticus. The former character was based on a mistaken observation by Ameghino (p1 is present in both A. propheticus and A. patagonicus), but the latter character, and a variety of others outlined in this study, clearly illustrate the distinctiveness of A. propheticus and A. patagonicus, consistent with Ameghino's recognition of the two taxa as distinct. Measurements for the upper and lower dentitions of this taxon are presented in Table 3 .
Upper Dentition-The upper incisors and canine of Archaeotypotherium propheticus resemble those of Archaeohyrax, but all are lower-crowned (Fig. 5B) . The combination of the relatively lowcrowned I1, clearly the major cropping tooth, with the relatively much higher-crowned posterior premolars and molars is a curious feature of this taxon; it is implanted obliquely as in Archaeohyrax, hegetotheriids, and mesotheriids. I2 is slightly longer in A. propheticus than in Archaeohyrax, its anterior portion projecting forward well beyond the root and curving inward a little. I1, I2, I3, and C are offset from each other by short diastemata.
The first premolar differs from that of Archaeohyrax in its more convex external face and by the presence of a shallow anterolingual notch. The es-sential characters of the remaining upper cheek teeth have been given in the diagnosis of Archaeotypotherium. Detachment of the facial portion of the right maxilla of MACN A52-625 reveals a progressive, steplike increase in the heights of the premolar crowns, and very clearly shows that Archaeotypotherium is less hypsodont than Archaeohyrax. The cheek teeth are at an earlier stage of wear than in the type of A. patagonicus, yet they are notably lower-crowned. On P2-4 the anteroexternal fossette is more persistent than the posteroexternal fossette, whereas on the molars the reverse is the case. The internal fossette is elongate, and is bifid anteriorly, in P3-M2.
The incomplete M3 of MACN A52-625, the least worn of the available teeth, reveals a few details of crown pattern (Fig. 5B) . A shallow notch still persists between the protocone and the slender lingual extremity of the hypocone. The metaloph appears to have been directly transverse in orientation. There is a very small posterior cingulum, interrupted labially and joined lingually to the tip of the hypocone. The posteroexternal fossette is a long slit that curves posteriorly toward the midline, the lingual portion being very shallow. The internal fossette is a mere slit labial to the protocone. Between this fossette and the posteroexternal one is a wide, abraded area. To judge from an unworn M1 of the Mustersan-aged Pseudhyrax eutrachytheroides, this area, when newly erupted, consisted of a posterior crista joined to a bulbous cusp or crochet attached to the metaloph.
Lower Dentition-The lower incisors, canines, and p1-3 are known only from the type of A. propheticus, a very mature individual in which the dentition is deeply worn (Fig. 4) . The teeth at this stage show no appreciable differences in structure from those of Archaeohyrax. A comparison of a p4 of Archaeotypotherium (MACN A52-629) and a mandible of Archaeohyrax patagonicus (MACN A52-624) at similar stages of wear demonstrates that the talonid fossettid and the lingual groove in the trigonid are more persistent in Archaeotypotherium than in Archaeohyrax, and that the lingual groove posterior to the entoconid is less persistent. They also demonstrate that the lingual groove between the trigonid and talonid is less persistent than the one posterior to the entoconid in Archaeotypotherium, whereas in Archaeohyrax the reverse is the case. The greater persistence of the trigonid and talonid fossettids in the lower molars of Archaeotypotherium is convincingly shown by MACN A52-628 and A52-630 (Fig. 6 ), both old individuals in which the roots are either formed (m1-2) or forming (m3). A talonid fossettid persists on m2 in both specimens, a trigonid fossettid on m3 of A52-630, and both fossettids on m3 of A52-628.
The facial region and the mandible show no important differences from Archaeohyrax, although the muzzle of A. propheticus is slightly broader than in A. patagonicus.
Archaeotypotherium tinguiriricaense sp. nov. (Figures 7-11) HOLOTYPE-SGOPV 2823, rostrum with left and right C1-M2 (canines barely erupted; Fig. 7 ).
HYPODIGM-Holotype of A. tinguiriricaense; SGOPV 2851, palate with highly worn left I1-3, left and right P2-M3 (Fig. 8) ; SGOPV 2853, right maxilla with transversely crushed C1-M2 (P3 with damaged ectoloph); SGOPV 2900, slightly distorted skull with crushed dentition (left and right I1, right P2-M3, left P2-3, M1-2; Fig.  11A ); SGOPV 2909, left maxillary fragment with ?M1-2; SGOPV 3043, partial left and right mandibles (fused) with left i1-3, p1-m3 and right i1-p3 (Fig. 10) ; SGOPV 3052, partial left mandible with p3-m3 (Fig. 9B) ; SGOPV 3060, left ?M1; SGOPV 3067, skull and mandible with mildly worn dentitions, partially prepared (Fig. 9A , mandible only); SGOPV 3080, palate with left and right P1, dP2-4, M1 (Fig. 11B) ; SGOPV 3260, partial right mandible with m1-3; SGOPV 3261, partial left mandible with p4-m2.
TYPE LOCALITY-Locality C-89-21b, purplebrown volcaniclastic sediment of the Abanico Formation Flynn et al., 2003) ; 34Њ59ЈS, 70Њ26ЈW, approximately 1 km north of pass identified by its elevation, 2738 m (Anonymous, 1985) , known locally as Portezuelo El Fierro , south of the Río Tinguiririca, northeast of Cerro Alto del Padre, and about 3 km south of Termas del Flaco, Chile.
AGE AND DISTRIBUTION-Earliest Oligocene Tinguirirican SALMA proportionately smaller and more triangular premolars.
ETYMOLOGY-In reference to the Río Tinguiririca and the Tinguiririca Fauna of Chile, the type locality and fauna for the species.
DESCRIPTION-A. tinguiriricaense is the most common archaeohyracid in the Tinguiririca Fauna; numerous specimens are referable to it, including two skulls (only the second and third published for an archaeohyracid), a palate bearing a deciduous dentition, and several other upper and lower dentitions. It is slightly larger than the com- mon Archaeohyrax sp. nov. from the younger fauna at Salla, Bolivia (Deseadan SALMA) but much less hypsodont. Dental measurements are presented in Table 4 . A rostrum with upper dentition (SGOPV 2823) is designated the holotype for this new taxon because it preserves many diagnostic features, and archaeohyracid taxa typically are most easily distinguished on the basis of the upper dentition. A skull was not designated the holotype because in one (SGOPV 2900), the teeth are crushed, and in the other (SGOPV 3067), some adult teeth are unerupted and deciduous teeth are present.
Upper Dentition-In the current state of preparation, the relatively unworn upper dentition is best represented by the holotype specimen SGOPV 2823 (Fig. 7) , a rostrum with both left and right C1-M2. No incisors are preserved. The upper canines are visible within their alveoli and are in the process of erupting. M3, if present, is completely unerupted. The lateral surface of the maxilla is present on the left side of the rostrum, but is not preserved on the right. The canine is small and bladelike (approximately 2.8 mm in length) and appears to be separated from P1 by a small diastema. The posterior edge of P1 abuts the anterior edge of P2. It is a simple tooth, consisting primarily of a single, rounded cusp occupying nearly the entire anterior half of the tooth. A small, sloping shelf is located distolingual to this main cusp.
The other premolars (P2-P4) more closely resemble the molars in shape and complexity. An anterolabially projecting parastyle is present on all premolars, but the parastyle does not extend as far apically as does the adjacent paracone. Strong la- bial ridges demarcate both the parastyle and paracone; the two are separated by an asymmetric concavity that is steeper at the anterior face of the paracone ridge than it is on the posterior face of the parastylar ridge. Differentiation of the paracone and metacone increases distally in the tooth row. A posterior cingulum is present on all premolars at a height about halfway between the alveolar margin and the occlusal surface of the metaloph. No differentiation of the protocone or the hypocone is evident along the lingual face of the premolars. Each premolar roughly resembles a right triangle, with the ectoloph forming the long leg and a convex, anterolingual protoloph forming the hypotenuse. The second upper premolar exhibits a simple occlusal morphology. Lingual to the paracone there is a very weakly developed first crista. Posterior to this is a second crista, which is united with a well-developed crochet. Two spaces are thus isolated: an internal fossa and a postero-external fossette. The internal fossa is oriented slightly obliquely to the long axis of the tooth. Its anterior end is expanded between the protoloph and the second crista, and the incipient first crista can be seen projecting into the fossa from the ectoloph. The lingual face of the tooth is smoothly convex, gently grading into the posterior cingulum.
The third and fourth upper premolars are similar in size, shape, and morphology, but P4 is more worn. Of the cheek teeth, these show the greatest development of the labial groove between the parastylar and paracone ridges. The cristae and crochet are better developed on the occlusal surfaces, and an antecrochet projects into the anterior end of the internal fossa and contacts the first crista, isolating an anterior external fossette with wear. This crochet closely parallels the protoloph along a portion of the lingual side of the crown, nearly pinching out the middle portion of the internal fossa. With wear, this creates a constricted internal fossa that is slightly expanded both anteriorly and lingually. The crochet contacts the short second crista, isolating a posterior external fossette that is larger than the anterior external fossette. In a little-worn tooth, the internal fossa can be seen to extend laterally to the ectoloph, situated between the two cristae opposite the paracone and metacone. This portion of the internal fossa disappears with wear, and the two cristae become confluent; there is no median external fossette. A posterior cingulum is present on both teeth, positioned well below the occlusal surface of the metaloph.
The first upper molar is the most heavily worn cheek tooth, but still is relatively unworn. Its anterior portion resembles the posterior premolars, but due to wear the posterior cingulum is joined with, and forms the distal portion of, the occlusal surface. Additionally, the protocone and hypocone (the latter not being evident in the premolars) are differentiated and separated at their bases by a short internal cingulum. At this slightly worn stage, the internal cingulum is slightly below the occlusal surface of the lingual portion of the tooth. The presence of a hypocone and the distal lengthening of the tooth create a more trapezoidal tooth shape in which the labial and lingual sides form roughly parallel edges and the segment along the distal edge of the tooth is perpendicular to both.
Five fossae/fossettes are present on the occlusal surface of M1. Most anterior is a small fossette resulting from the joining of the antecrochet with the first crista (i.e., the anterior portion of the conjoined first and second cristae). Posterior to this, situated approximately halfway along the labial edge of the tooth, is the posterior external fossette. Between these two fossettes, but located more lingually, is a small anterolingual fossette formed by the ''pinching off'' of the internal fossa by the well-developed crochet; it is not a true external fossette, as the first and second cristae become confluent with wear, preventing the fossette from reaching the ectoloph. The posterior portion of the internal fossa is situated lingually, just lateral to the small internal cingulum. The internal fossa is connected to the anterolingual fossette by the elongate remnant of the internal fossa. Finally, a mediolaterally elongate posterior fossette is present between the posterior cingulum and the metaloph.
The second upper molar is partially erupted; only the anterior half of the tooth has undergone any wear and the posteriormost portion of the tooth is nearly flush with the surface of the palate. Two cingula are clearly demonstrated in this tooth: a small, somewhat papillate posterior cingulum and a slightly shorter, gently rounded, and more robust internal cingulum. The hypocone arises from between these two structures and is the lowest of the cusps. Its apex is flat and is already confluent with the rest of the metaloph. The metastyle lies opposite the hypocone, along the labial margin of the tooth. It is significantly larger than the hypocone and has a distinct, pointed apex. It is confluent with the rest of the ectoloph, but only near its base. The second crista is well developed and is nearly as high as the worn anterior portion of the tooth. The crochet, however, is not nearly as tall, but extends anteriorly from the metaloph to contact the second crista. As on M1, an anterior external fossette is present along the lingual margin of the ectoloph, just anterior to the combined first and second cristae. Two bands of enamel extend lingually from the fossette, suggesting a possible connection of the fossette with the internal fossa before wear had taken place.
Although the incisors are not present in SGOPV 2823, they are at least partially preserved in SGOPV 3067 (the remaining teeth are unprepared), and SGOPV 2851 (Fig. 8) , a specimen with highly worn teeth. In SGOPV 3067, the left first incisor is recently erupted and displays little or no wear. It appears to be much less robust than in Archaeohyrax, but, owing to the unprepared lingual surface of the tooth, this is uncertain. The occlusal edge of the tooth is approximately 6.5 mm in length. I1 is about twice as large as I2, and I2 is slightly larger than I3. I3 is in the process of erupting, and I2 may be broken away from its root, precluding a more detailed description of their morphology. In SGOPV 2851, all teeth have undergone significant wear and all three incisors have been worn nearly to their roots. They are separated by small diastemata (each approximately 1 mm long) and all have less than 2 mm of enamel present labially.
Measurements of upper cheek teeth for specimens of Archaeotypotherium tinguiriricaense are listed in Table 4 . It should be noted that the measurements of teeth of different specimens vary in the orderly fashion predicted from the aforementioned studies of changes with wear in other archaeohyracid taxa.
Lower Dentition-The relatively unworn lower dentition of Archaeotypotherium tinguiriricaense is best exemplified by SGOPV 3067 (Fig. 9A) . Both mandibles are preserved, but the posterior portion of the right mandible remains unprepared. The two mandibles are joined at a completely fused symphysis that is approximately 21 mm in length; in lateral view, the symphysis is oriented at an angle of about 30Њ below the level of the mandibular tooth row.
The lower incisors are small and procumbent, their size increasing from mesial to distal. The first two incisors are very small and are the only teeth of the mandible exhibiting significant wear. The third incisor exhibits no wear and is much larger than the first two. Because SGOPV 3067 represents a young individual of A. tinguiriricaense (most teeth are unworn and m3 is unerupted), comparisons with specimens of older individuals of this taxon (e.g., SGOPV 3043, described below) suggest that the first two incisors in SGOPV 3067 are deciduous. The identification of the third incisor is ambiguous; it may be either a late-erupting deciduous tooth or an early-erupting permanent tooth. Based on its similar size and structure to i3 in other specimens, we favor the latter alternative, pending additional specimens that might suggest otherwise. Tooth replacement in notoungulates has yet to be thoroughly investigated, and the presence of i3 in this specimen would suggest that the third incisor may not have a deciduous precursor in archaeohyracids. 5 In SGOPV 3067, the greatest occlusal dimension is perpendicular to the sagittal plane in di1, 45Њ to this plane in di2, and nearly parallel to this plane in i3. A slight differentiation of two cusps is present on the lingual surface of i3, dividing the tip of the lingual face into a large, rounded posterior cusp and a smaller anterior cuspule. This division is even more pronounced on the canines; the two cusps show greater separation and are more similar in size than they are in i3. The right canine has recently erupted, but on the left side the tip of the already fully erupted tooth is partially broken off.
The teeth of the premolar series grade from caniniform to molariform. The first premolar is caniniform, consisting of a simple pointed crest. The second premolar is significantly longer than p1 and shows a differentiated trigonid and talonid. The trigonid of p2 consists of a single sigmoid crest with its highest point located at the metaconid. The short segment of the trigonid crest posterior to the metaconid hooks around the lingual side of the talonid, which is low, narrow, and cshaped. The highest point of the talonid is at its posterior end, where a cuspule lies just medial to the most anteriorly projecting part of p3. The third premolar is similar in morphology to p2, but both the trigonid and talonid are expanded buccolingually. The metaconid and its posterior crest are still the highest points on the occlusal surface, but the trigonid has expanded to form a small basin instead of merely a crest. Lingual expansion of the paraconid, which is much better developed than on p2 (best seen in lingual view), creates this basin. A similar expansion of the entoconid occurs in the talonid, creating a talonid basin. The structure of p4 is very similar to that of p3, except the talonid is proportionately longer. In both p3 and p4 a very slight vertical groove is present on the posterolingual portion of the talonid, separating the entoconid from the hypoconulid. This structure is much more evident in the molars, especially with increasing wear.
The molars of SGOPV 3067 have undergone little wear and there is still much relief between the metaconid, with its posterior crest, and the remainder of the occlusal surface. The m1 trigonid is a long, thin structure with two grooves on its internal face. The first of these grooves is located anteromedially on the trigonid, dividing the paraconid from the metaconid. The second groove is located on the lingual side of the posterior metaconid crest; it divides the crest into two unequal portions, the more posterior one being about twice as long as the anterior. On m2, the paraconid is enlarged lingually, creating a trigonid basin much larger than on m1 (though the larger basin may be due, in part, to increased wear). The more anterior of the lingual trigonid grooves is essentially absent in m2, but a small protuberance is still evident on the anteromedial side of the trigonid, just anterior to the more posterior groove. As on the premolars, a lingual groove is present on the m1 talonid, creating a bifid posterolingual talonid face. The internal talonid groove is short in m1, extending perhaps a quarter of the distance from the occlusal surface to the alveolus. On m2, however, the groove is much deeper and extends below the level of the alveolus. The m3 is unerupted.
The morphology of a heavily worn lower dentition is shown by SGOPV 3043 (Fig. 10) and 3052 (Fig. 9B) . SGOPV 3052 is slightly more worn, but other than small wear-related differences, the two specimens are almost identical in size and morphology (Table 4) . SGOPV 3043 includes the anterior portion of the right mandible (with i1-p3) and a complete left mandible and associated dentition. The first incisor on each side is small, peglike, and oriented at approximately 45Њ to the long axis of the mandible (in lateral view). In occlusal view, the surface of i1 is nearly perpendicular to the sagittal plane, whereas i2 is nearly parallel to it. Both i1 and i2 are larger and more robust than their deciduous counterparts in SGOPV 3067. The third incisor and the canine possess a high anterior portion and low posterior portion, similar to the configuration of the trigonid and talonid in many generalized mammal lower molars. The size of each tooth increases progressively from i1-c. In both SGOPV 3043 and 3067, the unusual spoutlike nature of the symphysis is evident, appearing ''pinched in'' on both sides. A mental foramen is present within the lateral depressions on the symphysis, almost directly beneath the canine.
The premolars are all heavily worn, and the p1 occlusal surface level is approximately equal in height to that of the posterior portion of the canine. No occlusal morphology is retained on p1 or p2, while on p3-p4 and m1 only a single fossa is present separating the trigonid from the talonid. Enamel height on the labial surface of p3 is approximately 4.2 mm. Both the m2-3 talonid and trigonid are slightly damaged, but most of the morphology remains discernible. In both SGOPV 3043 and 3052 the hypoconulid is directed posteriorly. Although not evident in SGOPV 3043, SGOPV 3052 appears to demonstrate that on m3, in addition to the fossa between the trigonid and talonid, a fossettid forms between the hypoconid and hypoconulid.
DISCUSSION-Owing to the large number of well-preserved specimens of this taxon from the Tinguiririca Fauna, A. tinguiriricaense will likely prove to be one of the best-known archaeohyracids. Since many of these specimens have yet to be fully prepared from the exceptionally hard volcaniclastic matrix, however, a complete description of the skull and preserved/available parts of the appendicular skeleton is not yet possible. These specimens will be thoroughly described when preparation has been completed. Of note, however, is the well-preserved basicranium of SGOPV 2900, which illustrates two characters Patterson (1936, unpublished manuscript) recognized as linking Archaeohyrax and hegetotheriids: the absence of a hamular process on the pterygoid and an anteriorly located carotid foramen (see phylogenetic analysis below).
A. tinguiriricaense includes both of the specimens (SGOPV 2823 and SGOPV 2900) previously referred to ''archaeohyracid new taxon A'' and one of the specimens (SGOPV 2851) referred to ''archaeohyracid new taxon D'' in Wyss et al., 1994 (see discussion below). (Figure 12) HOLOTYPE-SGOPV 2918 (Fig. 12A ), right maxilla with P2-M3, labial portions of teeth incompletely preserved.
Archaeotypotherium pattersoni
HYPODIGM-Holotype of A. pattersoni; SGOPV 2917 (Fig. 12B ), right mandible with p2-m3 (likely from the same individual as SGOPV 2918).
TYPE LOCALITY-Locality C-89-37, otherwise as for A. tinguiriricaense.
AGE AND DISTRIBUTION-Earliest Oligocene Tinguirirican SALMA of eastcentral Chile (see above).
DIAGNOSIS-As for Archaeotypotherium. Differs from Archaeotypotherium propheticus in less persistent fossettes on upper molars, smaller and more quadrangular upper premolars, and absence of trigonid and talonid. Differs from A. tinguiriricaense in larger size (approx. 20% larger), proportionately larger premolars, deeper mandible, and thicker labial enamel on upper molars. ETYMOLOGY-After Bryan ''Pat'' Patterson, in honor of his extensive contributions to South American paleontology in general and archaeohyracids in particular. 6 DESCRIPTION-A maxilla with upper dentition is designated the holotype for A. pattersoni because it preserves many diagnostic features, and archaeohyracid taxa typically are most readily distinguished using characters of the upper dentition. A well-preserved mandible with moderately worn p3-m3 (SGOPV 2917; Fig. 12B ) probably represents the lower dentition of A. pattersoni. This specimen matches the holotype maxilla very well in size, degree of hypsodonty, and state of wear. The two specimens were found near each other in the field and exhibit similar preservation, and it is quite possible that they represent the same individual.
Upper Dentition-Specimen SGOPV 2918 (Fig. 12A) consists of a right maxilla with moderately worn P2-M3; most of the teeth have incompletely preserved labial surfaces. A very small portion of P1 is also present within its alveolus. The specimen is quite high-crowned, with a level of hypsodonty comparable to, or perhaps slightly exceeding, that of A. tinguiriricaense. Because the teeth have undergone moderate wear, little occlusal morphology is evident, except the central fossa. Because the first and second upper molars are broken labially, we are unable to discern the pattern of external fossettes (if present). However, as M3 exhibits no external fossettes and is the least worn of the molars, it is likely that these fossettes (if indeed present in more anterior molars) disappeared early in wear. The premolars all are trapezoidal in outline, as are M2 and M3. Well-defined parastyle and paracone grooves are present on all cheek teeth and are the only pronounced features of the labial surface. Dental measurements are presented in Table 5 .
Lower Dentition-A single fossettid is located between the trigonid and the talonid on p4-m2, resulting from an isolated fragment of the internal groove; this has not yet been isolated through wear in m3. The lingual sides of the teeth are nearly flat, although a short groove is present on the posterointernal corner of the talonid, separating the entoconid from the hypoconulid; it has been obliterated by wear in m1 but is still present as a wide sulcus in m3.
The mandibular ramus is substantially deeper than in A. tinguiriricaense (SGOPV 3043, 3067) . In A. pattersoni the mandible is 18.6 mm deep just anterior to m1 and perpendicular to the lower Wyss et al. (1994) tentatively attributed SGOPV 2918 and the highly worn SGOPV 2851 (Fig. 8) to ''archaeohyracid new taxon D'' based on a number of shared characteristics. These included: (1) the two specimens are within 30% of each other in size; (2) the morphology of SGOPV 2851 could plausibly be derived from SGOPV 2918 through significant wear; (3) the concave form and the texture of the molar bases are similar in both specimens; (4) the general cheek tooth outlines are similar in both specimens.
Two of the characteristics listed above as supporting the assignment of SGOPV 2918 and 2851 to the same taxon do not distinguish these specimens from A. tinguiriricaense: SGOPV 2851 can also plausibly be derived from specimens of A. tinguiriricaense through wear (No. 2 above) and the general cheek-tooth outlines are comparable (No. 4 above). The primary characteristic that distinguishes A. tinguiriricaense and A. pattersoni is size, the latter being significantly larger and the former comparing much more favorably with SGOPV 2851. This is especially apparent when the state of wear of each specimen is taken into account. Additionally, the labial surfaces of the teeth of SGOPV 2918 have been exposed to their bases, permitting basal lengths (presumably similar to lengths after much wear) to be compared directly. In SGOPV 2851, the bases of P2-M3 measure 41.2 mm, whereas the corresponding length in SGOPV 2918 is approximately 51 mm, a difference of 20%. Although this would not normally be considered a significant difference when comparing individual tooth values between archaeohyracid specimens, it is considerable for a tooth-row length. Unfortunately, no upper teeth of A. tinguiriricaense have been exposed to their bases, precluding a comparable measurement in that taxon. As Table 4 illustrates, the tooth measurements of SGOPV 2851 are what would be expected for a specimen of A. tinguiriricaense with heavily worn teeth.
The lack of comparable specimens of A. tinguiriricaense again does not allow for a proper comparison of features of the tooth bases (i.e., concave nature and similar texture, No. 3 listed above). The variation in these characters within the species (and within individuals) is not known, but it is interesting to note that the right M3 of SGOPV 2851 is much more concave than the left M3 of the same specimen. Additionally, there are differences in the morphology of SGOPV 2851 and SGOPV 2918, including a much more gently tapering shape to the edge of the enamel in SGOPV 2851, although this also could be a variable character. In light of the metric similarities between SGOPV 2851 and A. tinguiriricaense and the lack of discrete morphologic differences, it seems more likely that SGOPV 2851 represents a specimen of A. tinguiriricaense with heavily worn teeth, rather than A. pattersoni. Thus, we here refer to A. pattersoni two of the three specimens, SGOPV 2918 and SGOPV 2917, previously attributed to ''Archaeohyracid new taxon D'' (Wyss et al., 1994) . INCLUDED SPECIES-The type species, Pseudhyrax strangulatus (Ameghino, 1901) , and the indeterminate material described here. DIAGNOSIS-Simpson (1967, p. 109) diagnosed Pseudhyrax as ''Closely similar to Eohyrax and probably intergrading with that genus, but more progressive, more hypsodont, lower molars tending to develop a second closed talonid fossette and a closed trigonid fossette.'' As emended here, Pseudhyrax is a member of the Hegetotheria that differs from Hegetotheriidae in absence of hypselodont (ever-growing) cheek teeth, absence of hypselodont I1, absence of straight lingual face on lower molars, presence of fossettes/fossettids at some stages of wear in upper and lower molars, and presence of significant change in cheek tooth shape with wear. Differs from Archaeotypotherium, Protarchaeohyrax, Archaeohyrax and the new archaeohyracid taxon from Antofagasta de La Sierra (López, 1997; Reguero & López, 1999) by lower degree of hypsodonty, greater persistence of accessory fossettes with wear, presence of internal sulcus on endoloph, more pronounced ectoloph ridges, and more quadrangular cheek teeth. Larger than Protarchaeohyrax and the new archaeohyracid taxon from Antofagasta de La Sierra (López, 1997; Reguero & López, 1999) . Protoloph less transverse than the new archaeohyracid taxon from Antofagasta de La Sierra (López, 1997; Reguero & López, 1999) .
AGE AND DISTRIBUTION-Latest Eocene Mustersan of Patagonia and earliest Oligocene Tinguirirican SALMA (Flynn et al., in press ) of Patagonia and east-central Chile (see above).
COMMENTS- Simpson (1967) recognized two species of Pseudhyrax: P. eutrachytheroides and P. strangulatus. These two are differentiated by size only, and Simpson (1967) , while still recognizing the specific status of P. strangulatus, expressed doubt as to whether its smaller size was due to taxonomic distinction or merely intraspecific variation.
In order to examine size variation within the Argentine sample of Pseudhyrax, molar lengths and widths from a large number of specimens (N ϭ 23) were recorded and examined on a bivariate plot (Fig. 13) . This plot reveals the following points. First, a gap in the size distribution appears to be present, and is most pronounced for m3. This distribution suggests that Pseudhyrax specimens with m3 longer than 11.5 mm and wider than 5.0 mm should be referred to P. eutrachytheroides, while those with m3 shorter than 9.2 mm and narrower than 5.0 mm should be referred to P. strangulatus. Second, based on this plot, one large specimen identified as P. strangulatus (MLP 67-II-27-272) is probably referable to P. eutrachytheroides. Finally, the uneven ratio of P. eutrachytheroides to P. strangulatus specimens (approx. 10:1) suggests that this size difference is not due to sexual dimorphism, and more likely represents taxonomic distinction. (Figures 14-16) HOLOTYPE-MACN A-11662, maxillary fragment with dP2-4, M1 (Simpson, 1967) .
Pseudhyrax eutrachytheroides Ameghino, 1901
REFERRED SPECIMENS-SGOPV 2985, right mandibular fragment with partial m2, m3 (Fig.  14B) ; SGOPV 2877 (tentatively), left and right I1 and left P3-M3 (Fig. 15) .
TYPE LOCALITY-Unknown. AGE AND DISTRIBUTION-As for Pseudhyrax. DIAGNOSIS-Differs from P. strangulatus in its larger size.
COMMENTS-SGOPV 2985, a right mandibular fragment with partial m2, m3, compares well with moderately worn specimens of Pseudhyrax from Argentina. Based on its size and indistinguishable morphology, SGOPV 2985 is referred to P. eutrachytheroides (see Fig. 13 and Table 6 ).
No upper teeth attributable to Pseudhyrax have been previously recorded from the Tinguiririca assemblage. Wyss et al. (1994) archaeohyracid lower dentitions, one or both of the Tinguiririca Fauna lower dentition specimens identified as Pseudhyrax might instead pertain to another archaeohyracid species from Tinguiririca, better known from upper teeth. The other possibility, endorsed here, is that some (or at least one) of the well-known upper dentitions from Tinguiririca is/are actually referable to Pseudhyrax (viz., SGOPV 2877, ''archaeohyracid new taxon B'' of Wyss et al., 1994 ; Table  7) .
SGOPV 2877 is a well-preserved upper dental series, including left and right I1 and left P3-M3 ( Fig. 15 ; Table 6 ). Although a small fragment of P2 is preserved, the morphologies of the posterior incisors, canine, and anteriormost premolar (if they were present) are unknown. No bone of the palate or maxilla is present, so the presence of teeth cannot be discerned from alveoli. The cheek teeth are relatively low-crowned (at least as compared with other contemporaneous archaeohyracids), similar to that exhibited by Pseudhyrax. The teeth are moderately worn, except for M3, which is only slightly worn.
The two incisors are enlarged and spatulate. They curve posteriorly and are obliquely implanted, meeting at the tips. A strong enamel face is present on the anterior face of each tooth, but enamel appears to be absent from the back, thus creating a long, self-sharpening edge.
The premolars in SGOPV 2877 show a relatively high degree of molarization. In lateral view, the metacone, paracone, and parastyle ridges are easily distinguishable, the latter two being confluent at the base of the tooth. In occlusal view, the ridges of the paracone and parastyle are more pronounced than that on the metacone, but no parastylar ''spur'' is present. Each premolar is subquadrangular and longer than wide; the lingual and labial sides are essentially parallel, and the anterior and posterior faces are nearly so. The only feature on the tooth distinguishing the two internal cusps is a slight sulcus on the lingual face. Both premolars are worn and have nearly featureless occlusal surfaces, save for an elongate central fossa oriented anterolabially.
The first two molars also display moderate wear. As in the premolars, the amount of wear on each tooth increases posterolingually, resulting in the anterolabial corner of each tooth being the highest part of the crown. The ectoloph is at least half again as high as the endoloph in these teeth, and the front edge of each tooth is higher than the posterior edge of the tooth directly in front of it. The molars possess a better-developed parastylar spur than do the premolars, but this structure overlaps little, if any, with the proximate anterior tooth. Enamel is absent along the labial portion of the anterior and posterior faces of M1-2, permitting a confluence of the dentine of the occlusal surfaces just medial to the ectoloph.
Both M1 and M2 retain a central fossa that is confluent with the median external fossette. In M1 this fossa is concave anteromedially. The central fossa is larger in M2, owing to the lesser amount of wear. Additionally, whereas the external fossette is a small circular structure abutting the central fossa in M1, in M2 it is located further labially and is joined to the central fossa by a long, thin isthmus. Only M2 retains a posterior external fossette. Due to the high angle of wear along the internal face of the ectoloph, the posterior external fossette appears as an elongate structure, roughly parallel to the median external fossette and its isthmus.
The third molar is separated from M2 by a sizable gap (5 mm), presumably the result of postmortem dislocation. As expected with the eruption pattern, M3 shows the least amount of wear and preserves the greatest occlusal detail among the molars; the lesser degree of wear is especially evident in the shape of the tooth (subtriangular), the high protocone (it is flush with the occlusal surface in worn teeth), and the shape of the ectoloph in lateral aspect (the ectoloph is tapered at both the base and the occlusal surface in M3, whereas it only tapers at the base in worn teeth like M1-2). It possesses a pronounced metastylar ridge that becomes more prominent toward the base of the tooth.
As in M2, a more posteriorly located external fossette is evident on M3, in addition to the central fossa and associated median external fossette. This posterior external fossette has less occlusal exposure than does the corresponding fossette in M2 (owing to a less oblique angle of wear) and it appears as an oval structure that is approximately the same size as the posterior end of the central fossa. Other very small, isolated enamel lakes (microfossettes) are located on the surface 4.5 (5.3) of M3. Two microfossettes form a transversely oriented pair in the anteroexternal region of the tooth; two others form an obliquely oriented pair in the posteroexternal region of the tooth; and a single microfossette is located posteriorly and internal to the posterior external fossette. SGOPV 2877 has been described as one of the more unusual typotheres known from the Tinguiririca Fauna, and was designated ''archaeohyracid new taxon B'' by Wyss et al. (1994) and as Typotheria incertae sedis by Croft (2000) . However, further comparisons among a wider series of specimens and a better understanding of wear-related change in archaeohyracid teeth suggest that the atypical morphology of SGOPV 2877 may result from unusual preservation (e.g., the lack of bone and the absence of some teeth), a relative scarcity of appropriate comparative material, and unusual wear-related shape changes in the teeth relative to other taxa.
SGOPV 2877 can be excluded from all other typotheres except the Archaeohyracidae based on the following characteristics: differs from Campanorcidae in presence of more hypsodont teeth, presence of more deeply rooted I1, absence of undulating ectoloph on upper molars; differs from Archaeopithecidae in presence of spatulate first incisors, premolars with enlarged hypocone, absence of lingual sulcus on upper molars, more pronounced parastyle ridge on molars, and large size; differs from Oldfieldthomasiidae in more hypsodont cheek teeth and enlarged incisors; differs from Notopithecinae in large size and lack of bilobed incisors; lacks hypsodont, bilobed upper cheek teeth of Interatheriinae; lacks hypsodont, trilobed upper cheek teeth of Mesotheriidae; and Among the Archaeohyracidae, the following characters suggest affinities with Pseudhyrax: hypsodonty greater than that exhibited by Eohyrax, but less than that in Archaeotypotherium, Protarchaeohyrax, and Archaeohyrax; upper cheek teeth with prominent paracone and parastyle ridges on molar ectolophs; accessory fossettes present on molars even after moderate wear; presence of elongate central fossa, oriented anterolabially; and presence of a slight sulcus on endoloph dividing protocone and hypocone.
The total absence of the maxillary bones (and associated alveoli) does not permit the presence or absence of I2-P1 to be ascertained. Although it has been speculated that a significant diastema could have been present (Wyss et al., 1994; Croft, 2000) , the presence of a closed dentition is equally plausible. Nothing in the morphology of the preserved dentition precludes referral to Pseudhyrax.
In overall form, SGOPV 2877 is most similar to MLP 61-IV-9-1 (Fig. 16A) , a Pseudhyrax left maxilla from Laguna del Mate (reference) with all premolars and molars preserved. If such a specimen were to undergo further wear, one would expect the prominence of the external fossettes to decrease and the teeth to become shorter (anteroposteriorly), wider, and more quadrangular. Such a hypothetical specimen would likely be very similar to SGOPV 2877. Unfortunately, few Pseudhyrax specimens containing the upper cheek tooth series are known, and so a direct comparison between SGOPV 2877 and a Pseudhyrax specimen of comparable wear state is not possible. MLP 67-II-27-359 (Fig. 16B) represents a Pseudhyrax palate with most of the teeth preserved, but it has undergone even more wear than SGOPV 2877. A comparison of tooth outlines in MLP 61-IV-9-1, SGOPV 2877, and MLP 67-II-27-359 suggests that these specimens may represent a reasonable wear series for Pseudhyrax.
If the upper dentition of SGOPV 2877 does represent Pseudhyrax, it solves the ''problem'' of the lack of good candidates for the lower dentition of SGOPV 2877 (see further discussion below); there do exist good candidates, they just were never recognized as such. Similarly, the recognition of SGOPV 2877 as Pseudhyrax also provides an explanation of why no upper remains referable to Pseudhyrax had been found previously within the extensive archaeohyracid collections from the Tinguiririca Fauna. Again, at least one example would have been present, but was unrecognized. As P. eutrachytheroides is the better known of the two species of Pseudhyrax, and because SGOPV 2877 is similar in size and morphology to Argentine specimens referred to P. eutrachytheroides, SGOPV 2877 is tentatively referred to that taxon.
Pseudhyrax strangulatus (Ameghino, 1901) ( Figure 14A) HOLOTYPE-MACN 10774, partial right mandible with p4-m2.
REFERRED SPECIMEN-SGOPV 2887, right mandibular fragment with m2-3 (Fig. 14A) .
TYPE LOCALITY-Unknown. AGE AND DISTRIBUTION-As for Pseudhyrax. DIAGNOSIS-Differs from P. eutrachytheroides in its smaller size.
COMMENTS-SGOPV 2887, a right mandibular fragment with m2-3, is morphologically similar to relatively unworn specimens of Pseudhyrax from Argentina. Based on its size, SGOPV 2887 is referred to P. strangulatus (see Fig. 13 and Table 6).
Pseudhyrax sp. indet. (Figure 17) REFERRED SPECIMEN-SGOPV 2901, left mandibular fragment with partial m1-m3 (Fig. 17) , from the Tinguirirican-aged Tinguiririca Fauna of Chile (see above for age discussion).
COMMENTS-SGOPV 2901 is a peculiar specimen. As noted by Wyss et al. (1994: 18) , it resembles specimens of Pseudhyrax, but the ''bizarre anteroposteriorly shortened talonid on m2'' and ''its posteroexternal termination which forms a tight, nearly 90Њ corner'' make this taxon ''unmistakably distinct from any archaeohyracid known.'' A similar shortening of the talonid is described in the new archaeohyracid taxon from Antofagasta de La Sierra (López, 1997; Reguero & López, 1999) , an archaeohyracid allied to Pseudhyrax (Reguero & López, 1999, in prep.) from probable Mustersan-aged strata from northwest Argentina (López, 1997). However, the degree to which the m2 talonid is compressed and the abrupt angle of the posteroexternal corner of SGOPV 2901 make the specimen distinct from any other notoungulate currently known. Wyss et al. (1994) referred SGOPV 2901 to ''archaeohyracid new taxon C'' and suggested, based on size and morphology, that it might represent a portion of the lower dentition of what they called ''archaeohyracid new taxon B'' (SGOPV 2877, discussed above). The plausibility of SGOPV 2877 and SGOPV 2901 representing the same taxon was also supported by Croft (2000) . If the conclusions reached above regarding the taxonomic affinities of SGOPV 2877 are correct (viz., that SGOPV 2877 is referable to Pseudhyrax eutrachytheroides), the potential for the referral of SGOPV 2901 to that taxon warrants consideration.
Indeed, certain attributes of SGOPV 2901 support the interpretation that the very unusual features of this specimen may be the result of incomplete preservation and post-mortem deformation, rather than peculiar attributes of a new taxon. First, although the lingual portions of the talonids of both m1 and m2 are preserved, only the talonid of m2 exhibits the unusual, 90Њ posteroexternal termination. In other notoungulates, the morphologies of the talonids on m1 and m2 are generally very similar to each other. This suggests that one of the two talonids in SGOPV 2901 may have been deformed, probably the talonid of m2. Second, a slight ridge is present on the lateral surface of the mandible in SGOPV 2901, oriented nearly perpendicular to the long axis of the mandible. The ridge terminates at the base of the talonid of m2 and looks as if it might have resulted from a small anteroposterior compression fold in that portion of the mandible. If this deformation took place plastically, it might have altered the typical rounded talonid morphology (exhibited by m1) into the peculiar, sharply angled morphology exhibited by m2. Third, the talonid of m1 presents a small fossettid directly posterior to the central fossa, a condition characteristic of Pseudhyrax; no other characters of m1, the trigonid of m2, or m3 preclude assignment to that taxon. Finally, the dimensions of at least m3 suggest that SGOPV 2901 falls within the range exhibited by Argentine and Tinguirirican Pseudhyrax material ( Fig. 13 ; Table 6).
Taking into consideration these observations, there is a reasonable possibility that SGOPV 2901 represents Pseudhyrax eutrachytheroides. However, if the unusual structure of the talonid is not due to deformation, the specimen surely represents a new archaeohyracid, perhaps allied to the new archaeohyracid taxon from Antofagasta de La Sierra (López, 1997; Reguero & López, 1999) . Given the abundance of poorly founded and/or synonymous names that already exist for so many notoungulates, we refrain from proposing a new taxon based on SGOPV 2901, at least until additional specimens come to light that further clarify the specimen's affinities. SGOPV 2901 is therefore provisionally referred to Pseudhyrax sp. indet.
Phylogenetic Relationships
To determine the phylogenetic relationships of the new Tinguirirican archaeohyracids, a preliminary analysis of the five currently recognized archaeohyracid ''genera'' was undertaken. Two well-known basal typotheres were chosen as outgroups, Oldfieldthomasia (Oldfieldthomasiidae) and Acropithecus (Archaeopithecidae). A representative hegetotheriid (Hegetotherium) was also included in the analysis, since many recent phylogenetic analyses have suggested that hegetotheriids are nested within the series of taxa traditionally included with the Archaeohyracidae (Cifelli, 1993; Hitz, 1995; Croft, 1998; Reguero, 1999; Croft, 2000) . The eight taxa were scored for 22 craniodental characters, most modified from the more detailed analyses in Croft (2000) . The complete list of characters follows. Characters with multiple derived character states are ordered unless designated by an asterisk. The character-taxon matrix is presented in Table 8 . Reguero & López, 1999 Reguero et al., 1995 Reguero & Cifelli, 1997 Reguero & Cifelli, 1997 The data matrix, analyzed using the exhaustive search option in PAUP 3.1.1, resulted in four equally most parsimonious trees of 36 steps each. The strict consensus of these four trees is presented in Figure 18 . Consistent with previous analyses, Hegetotherium nests within a clade that would traditionally be termed the Archaeohyracidae, suggesting that Archaeohyracidae (in its classical sense) is paraphyletic. Specifically, Hegetotherium and two archaeohyracids (Protarchaeohyrax and Archaeohyrax) are united in an unresolved polytomy based on shared, derived features of the upper dentition: No. 8(1): accessory fossettes on upper molars absent after isolation of central fossa; No. 10(1): M3 with posterior lobe formed by metastyle; No. 9(1): lingual notch between protocone and hypocone ''vshaped'' (''u-shaped'' is ancestral condition; no notch is present in Hegetotherium). The identity of the closest relative of Hegetotherium is uncertain, an ambiguity arising from the relatively large amount of missing data for Protarchaeohyrax; pending the recovery of material permitting the scoring of these missing characters, either Archaeohyrax or Protarchaeohyrax is the likeliest proximal outgroup to Hegetotheriidae. Of particular utility would be recovering of specimens preserving the anterior dentition of Protarchaeohyrax. The temporally later occurrence of Archaeohyrax (Table 9 ) and the presence of at least one synapomorphy shared by Archaeohyrax and Hegetotherium to the exclusion of Protarchaeohyrax (1): wide and shallow lingual notch separating m3 entoconid and hypoconulid (the notch is absent in Hegetotherium). The three basicranial characters (Nos. [20] [21] [22] and two incisor characters (3 and 11) represent derived states shared by at least these taxa (and possibly more basal archaeohyracids as well, although the lack of skulls and anterior dentitions for those earlier diverging taxa precludes more definitive identification of the node[s] to which these synapomorphies pertain).
Three synapomorphies diagnose Pseudhyrax and later diverging archaeohyracids (plus Hegetotherium) to the exclusion of Eohyrax (the earliest diverging archaeohyracid): No. 13 (1) Eohyrax is located at the base of the tree in a polytomy with the two outgroup taxa and the clade of remaining ingroup taxa. Although this topology does not indicate that Eohyrax and other archaeohyracids share a most recent common ancestor (MRCA) exclusive of the outgroups, the presence of a single derived character in Eohyrax and all archaeohyracids for which the character could be coded [No. 4(1) : lack of enamel on the posterior face of I1] suggests more detailed analyses will find greater support grouping Eohyrax and other archaeohyracids. Based on their distribution, the derived character states present in Acropithecus appear to have been acquired independently in some archaeohyracids and/or Hegetotherium.
A notable feature of this analysis is the strong congruence between the branching order of the cladogram and the relative stratigraphic positions of the taxa (cf. Fig. 18 and Table 9 ); in no instance does the proximal outgroup to a clade have a first appearance later than any of the ingroup taxa. Since many of the derived character states in this analysis are likely correlated with the consumption of more abrasive vegetation (e.g., higher HI values, simplified occlusal surfaces in the cheek teeth, increased emphasis on the anterior dentition and cheek teeth), the tight correlation between cladogenesis and morphologic evolution suggests that dietary selection strongly influenced archaeohyracid evolution. The most robustly supported clade in the analysis (Archaeotypotherium, Protarchaeohyrax, Archaeohyrax, Hegetotherium) records its first appearance in the earliest Oligocene Tinguirirican SALMA ; this implies an initial divergence approximately coincident with, and possibly causally related to, the Eocene-Oligocene climatic deterioration (see below). From a phylogenetic perspective, most (if not all) of the characters conventionally used to diagnose hegetotheriids (enlarged and hypselodont I1, hypselodont cheek teeth, complete lack of dental fossettes and fossettids; Cifelli, 1993; Reguero, 1998; Croft, 2000) can be interpreted as elaborations of derived character states already present in the later diverging archaeohyracids. It is therefore not surprising that Archaeohyracidae nation of the members (e.g., Archaeohegetotheria, Hegetoarchaeohyracoidea) could also be used.
Some combination of these higher-level and/or traditional ''family'' names could be used if there were sufficient justification to attach names to multiple components of the preferred phylogeny. The precise phrasing of such definitions may be tailored to insure nomenclatural stability in the face of potential future changes in topology.
None of the potential combinations of definitions and names discussed above is ideal; each represents a compromise. As the present phylogenetic study is not a comprehensive examination of relationships among archaeohyracids and hegetotheriids, we do not propose new definitions of names at this time. We raise these issues to illustrate potential options for doing so, since we ourselves have grappled with the question of how best to refer to the clades in question. We defer the naming of clades to a more comprehensive cladistic analysis. mostly late Oligocene Deseadan SALMA. Filling a niche that presumably was similar to that of the hypsodont archaeohyracids, other small notoungulates with hypselodont (ever-growing) cheek teeth (e.g., hegetotheriids, interatheriids, mesotheriids) diversified during the late Oligocene (Deseadan SALMA) and into the early Miocene. Nevertheless, Tinguirirican SALMA assemblages document a short, previously unrecognized burst of exceptional evolutionary success for Archaeohyracidae, the first notoungulate ''family'' dominated by hypsodont species.
